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(Electric substations) (Electric protection) 
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VOSTROKHUTOV, N.G., inzhener, IGLITSYN 
nee Series rH, I.L. , redaktor; LARIOWY, 6.Ye., 


fCircuite for connecti 

ng alternating current 
vkliucheniia schetchikoy parenshinaes na rand Moaky. 
Gos.onerg.izd-vo, 1955. 78 De (LRA 8:11). on 


1, Russia (1923- U.S8.5.R) Gosudarstvennay 
oe ewe i 
Promyshlennoy energetike 4 anergonadzors, ie 
Electric meters) 
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ORKINA, B.G., kandstekhn.nauk; IGLITSYN, I.l., red.; VORONIN, K.P., 
tekhn. red. peter RAT AOE Con. 


(Determining the safenese ef starting and self-starting of the 

4OPRY-60 x 2 propeller pump equipped with variable-pitch blades} 

Opredelenie dopustimosti puska 1 samozapuska teirkuliatsionnege 

nasosa energ. izd~ve, 1957 23 p. (Moscow. TSentral'naia nauchno- 

issledavatel'skaia elektrotecheskaia laboratoriia, Informatsionnye 

mtorialy no. 16), (MIRA 11:7) 
(Rotary pumps) 
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IGLITSYH, I.l,, redaktor; MEDVEDBV, L.Ya., tekhnicheskiy redaktor 


(Standards for checking parte of steam boilers for strength; 
obligatory for ell ministries and departments) Moray rascheta 
Clementov parovykh kotlev na prochnost': obiasatel'ny dlia 
veekh ministerstv 1 vedomatv. Moskva, Gos.energ.isd-vo, 1957. 
47 p. (MERA 10:7) 


1, Russia (1923- © U.5S.S.R.) Komitet po nadsora sa besopasnyn 
vedeniem rebdot v promyshlennosti 1 €ornomu nadsoru. 
(Boilers) 
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“VASIL'KOV, Ivan Semenovich; GORTIUSKIY, 8.M., red; IOLITSYN, Inle. red 
MIDVEDEY, L.Ya., tekhn.red, nmiste st 


(Development of electric power engineering in the U.S.8.R. during 
the last 40 years) Rasvitie elektroenergetiki SSSR za 40 let, 

Moskva, Gos, energ. isd-vo, 1957. 79 p. (MIRA 11:3) 
(Blectrification) 
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BURLAKOV, B.S, insh.; G8YMAH, D.Ya., inzh.; GRYHIBOVSKIY, V.Y., insh.} 
GUSEV, Yu.S., insh.; YEFREMOV, V.Ye., inzh.; ZHURAVSKAYA, 0.Ya., 
insh.: KAGAN, v.a., insh.; MALYSHBV, A.l.; inshes PODREZOY, Y.H., 
insh.; SAPIRSHTEYH, ¥.B,, insh.; SHKARIN, Yu.P., inzh.; IGLITSYN, 
I.L., red.; LARIONOV, G.Ye., tekhn.red, —_—_—_e 
(Adjustment of high-frequency communication and remote control 
channels utilizing electric power transmission lines] Haladka 
vysokochastotnykh kanalov sviazi 1 telemekhaniki po provodam linii 
elektroperedachi. Moskva, Gos.energ.izd-vo, 1958. 236 p. 

(MIRA 13:10) 
1. Miesia (1923 U.S.8.R.) Ministerstvo elektrostantsii. Tekhui- 
cheskoye upravleniye,. 
(Remote control (Telecommnication) 
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IGLITSYN, I.L., red.; VOROWIN, K.P., tekhn.red. 


(Bules on industrial consumption of electric power] Pravila 
pol'sovanila elektricheskoi energies promyshlennymi potrebite- 
liami. Moskva, Gos.energ.izd-vo, 1959. 29 p. (MIRA 13:9) 


1. Russia (1923- U.S.S.R.) Gosuderstvennaya inspektsiya po 
Ppromyshlennoy energetike 1 energonsdzoru. 
(Electric power) 
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KHORUNZHIY, V.A., red.: RIBAS, Yu.M., red.; BORISEVICH, Z.S., red.: 
VERTYACHIKH, V.G., red.; KOST'YEY, N.K., red.; MOVSESOV, H.S., 
red.; ZHIGULIN, Yu.¥., red.; RAKOVICH, I.1,, red.; RUVINSKIY, 
V.A., rede; TULIN, V.S., red.; FETISOY, P.A., red.; FILIMONOV, 
P.V., red.; IGLITSYN, I1.L., red.; LARIONOV, G.Ye., tekhn.red. 


{Rules for the manufacture of explosion-proof electric equipment} 
Pravila isgotovleniia vzryvozashchishchennogo elektrooborudovaniia. 
Moskva, Gos.energ.isd-vo, 1960, 5% p. (MIRA 13211) 


1. Russias (2923- U.S.S.R.) Gosudarstvennyy komitet po avtoms- 
tisateii 1 mashinostroyeniyu. 
(Blectric apparatus and appliances) 
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DUTKIN, @.8.3 CHUKHOV, S.P.; GRIGOR'YRV, Yu.Ye., red.; IGLITSY, I.b., 
rede} BORUNOV, Ni., tekhn.red, 


[Equipment and regulations for the erection of 35 to 500 kv. 
electric power transmission lines) Montaszhnye prisposobleniia 

4 ukaganiia po montazim provodov linif elektroperadachi 35 - 500 ky. 
Moskva, Gos.energ.izd-vo, 1960, 46 p. 


(MIRA 1421) 


1. Armaot', trust, Moscow, 
(Blectric lines) 
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CHELIKIN, M.0., red.; BEL'KIND, L.D., red.; YELIZAROV, P.P., red.3 MESHKOV, 
V.Vey red. HIKITIN, 8.P., red.; PEREKALIN, M.A. , red.; PRUZNER, 8.1., 


red. SHNEYBERG, Ya.A., red.} TQLITAYH, Lalas red. 3 ANTIK, 1.Vey redes 
SKVORTSOV, I.M., tekhn. red. 


[Fitty years of-the Moscow Order of Lenin Power Engineering Institute] 

50 let Moskovskogo ordena Lenina energeticheskogo instituta imeni V.M. 

Moleteva. Lionkva, Gos. energ. isd=vo, 1955. 302 p. (MIRA 14:8) 
(Power engineering) 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051832( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051832 


IZRAILEV, RiAey inzh.} NIKIFOROV, Yo.Pe, insh.$s IGLITSYN, Tele, red,j} 
PAVLOVA, Tole, tekhns red. 


(Distance=type device for signaling ice crust formation on 
overhead power tranemission lines, } Distantsionnyi algnalize~ 
tor gololeda na linilak elektroperedachi Moskva, Gesenergolz~ 
dat, 1960. 26 p. (Moscow. Veesoluznyi nauchno-issledovatel'- 
ekii institut elektroenergetiki. Informataionnv- materialy, 


no. 48)  QHTRA 16:8) 
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LINDORF, L.S., inzh,; IGLITSYN, I.L., red.; LARIONOV, G.Ye., tekhn.red. 
meee ET IROL, 


[Increasing the opera:donal reliability of synchronous motors. } 
Povyshenie nadezhnosti raboty sinkhronnykh dvigatelei. Moskva, 
Gosenergoizdat, 1960. 118 p. (Moscow.Vsesoiuznyi nauchno-issle~ 
dovatel skii institut elektroenergetiki. Informatsionnye materi- 
aly, no.50). (MIRA 17:2) 
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BURDENKOV, G.Ve, ineh.s IGLITSYN, Ibe, rod.j VOHONIN, K.P., tekhn. red, 


[TK-1 telemetering device with pulse~code modulation. ] 
Ustroistvo teleismereniia » imnul'sno-kodovei moduliatsiai 
tipa Tk-l. Moskva, Gosenergoisdat, 1960, 27 p. (Moscow. 
Veesoiuznyi nauchno—issledovatel'skii institut elektre~ 


: tiki, Informatsionnye materialy, no.57) 
ee . or , (MIRA 1628) 
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- SEMAYN, Yu.A., ingh.; Prinimali uchastiye: KHARLAMOV, 3.Kh,, insh.; 
BIRYULEV, V.G., inzhes TAMANTSEVA, I.3., inzh.y IGLITSYN, I.L., 
rede3 LARIONOV, G.Ye., tekhn red, Se ee 


(Study of ignitron characteristics and design of firing circuits] 
Issledovanie kharakteristik zazhigatelei 1 raschet skhem zashiga- 
niia ignitronov. Moskva, Cos.energeiad-vo, 1960. 57 p. (Moscow. 
Veesoiusnyi nauchno~issledovatel'skii institut elektroonergetiki. 
Informatsiomye materialy, no.56). (MIRA 14312) 


1. Vsesoyuznyy nauchno-issledovatel'skiy institut elektroenergetiki 
(for Kharlamov, Biryulev, Tamantseva). 
(Mercury-are rectifiers) 
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ARONOV, Leley prof.; DONSKOY , A.V., profe, doktor tekhn. nak; 
STRUNSKTY , B.M., inzh.; KIREYEV, M.I., inzh. 3, IGLITSYN, 
I.L., red.} BORUNOV, N.I., tekhn. red, Tree 

are 

(Efficient use of electric power in electric furnaces] 
Ratsional'noe ispol'zovanie elektroenergi*t v elektriche- 
skikh pechakh; sbornik statei. [By] L.I.Aronov i dr, Mo~ 
skva, Gosenergoizsdat, 1962. 279 p. (MIRA 15:9) 


1. Moskovskiy energeticheskiy institut im. Molotova (for 
Aronov). — 
(Blectric furnaces) (Electric power) 
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- ~ISLITSYN, H. I, 
Electronics 


Dissertation: ‘An Investigation of the Electrical Properties of Polyc 

rystalline 
Selenium.” Cand Phys-Math Sci, Tomsk State U. Tomsk. 1 . (Ref vnyy Zhurnal 
Fizika, Moscow, Mar 5h) : : irene teerees “ 
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51-27-7-3/40 
AUTHORS: Iglitoyn, MN. J., Kontsevoy, Yu. A., Kudin, V. D., eyer, A. A. 
TITLE: Lifetine iNeasurenents of Charge-Carriers in Sc.iiconductors 


(Ob izmerenii vreneni zhizni nositely zaryad2 v poluprovodnika‘h) 


PERIODICAL: (assay Wexhnicheskoy Fiziki, 1957, Yol. 27, Nr 7, pp. 1414 - 1424 
USSR 


ABSTRACT s The neasuring method is based on the nodulation of conductivity in 
a point-contact. The attempt is meade here in investigations of the 
concentration-variation of the not real (r.nor ?) charge-carriers 
to take into account not only the reconbination in the volume, but 
also that on the surface, a3 well as the diffusion of the charge- 
carriers. On this basis the calculnation-fornulac are derived under 
the assumption that the non-equilibrated concentration of the 
charge-caorriers in the sanple i3 small os conpared tc the equili- 
brated one, and that the lifftine of the unreal cherze-carrier is 
not dependent on their concentration. The dependence of the mea- 
surenent resulta for the lifetine on the garancter2 of the injeot- 
ing inpulse is investigated ard the ecnditions fe. a correct mea- 
suretent arg determined. On the atte the analysis civen here 

he deterninaticen cf the 


¢ 
Care 1/2 the absolute usability of this method fer th 
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57-27-7-3/40 
Lif 


lifctine of the not real charceecrrriors in the sesiconductors is 
proved. In comparivcn wit). other auessurins tatheda tiis one hag 

hie following adventegess no colleuter-esuntnet ds acgded, omaller 
Suusitivity toward tha wevfce: Sintel, th. possibility te deteraine 
loenl vaiunes for the lifetine teoediatealy + ‘arg. There are 

7 figures, 1 tuble, ind 10 references, 2 of which are Soviet. 


SUBIILTSD: Tovenduy 1, 1955 
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1. Semiconductors-Electrical properties-Msasurement 
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AUTOS : Iglitsyn, Hu. Te, Kontsevoy, Yu. A., Kadin, ¥. D., 57-27-7-4/ ho 


ee 


TITLE: Lifetime Measurements in Monucrystal-Silicon (Izmureniye vremeni 
zhizni v monokristallicheskom kreinii). 


PERIODICAL: (igen Tekinichuakoy Fiziki, 1957, Vol. 27, Nr 7, poe 1425-1430 
USSR 

ABSTRACT: The method is based on the weasurement of the aoculated conducti- 
vity in the domain of a point-contact durin, the passage of two 
consecutive current-impulses. Thu lifetiue avasurewents are con- 
parud to the mcasurement results for the wilfusion-length obtained 
by the photoelectric method (with movable light probe). It is 
ashown that both data are in good agrecucnt. thu dependence of the 
lifetime of charge-carriers on temperiture was exained. It is 
3hown that in a wide temperature range of frou 200 to 630°K for 
most of the silicon-samples with a p- and n-condactivity the va- 
Tiation-churacter of the lifetime of unreal charge-carriers in 
dependence on temperature is in agreement with the conclusicns of 
the theory developed by «Shockley and W.Read (Phys. Rev. 87, 835, 
1952) and thit it has a great similarity with the data obtained 
for germanium. It is shown that the lonization-energ, of the re- 
coubination-centers liva in the range of from 0,15 to 0,18 eV. A 
coupletely different character of the dependence of lifetime on 

Card 1/2 temperitue was determined in the case of 2 Silicon-sample with 
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Lifetime Measurewonts in Nonocrystal-Silicon. 57-27-7-4/hO 
electron-conductivity. An essential decrease in the neasured 
lifetime vas here observed in the dowain of the aduixture-con- 
ductivity at rise cf temperature fron 0° to 100°C. Upon further 
rise of temperature the aependence of lifetime on tenperature 
took plice like in the other samples. Inthe case of intensive il- 
luuinition the dependence of the lifetime on teaperature in the 
entire temperature range investigated toox 3 noraal course. There 
are 5 figures, 1 table, anu 17 references, 2 of which are Soviet. 


SUBMITTED: November 1, 1956 


AVAILABLE: Library of Congress 


1. Single crystals-Conductivity-Measurement 2, Single crystals- 
Electrical properties-Measurement 


Card 2/2 
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pon-perekhods sg vyso ntom antyektsii). 
Zhurneh Tekhn. Fine, 19575 Yoh. 27, Nr ll, PP» 258e2h60 (USSR). 


AUTHORS 3 Ightsyn, Me Ie, Kontsevoy; 


is the equilibrium systen 
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aa(4) PHASE 2 WOGK KAPLOLTATION 30V,/31280 
: Akademiys naux Unrainesoy SAR. Inatitus Cirkkd 


Cd 

Pevoelektrianeaxtye 2 apttan-eriys yavientys v. poluprovodnikekhs 
trady pervoge vauscyurnoge acycahchantya po fotoe iontrtoneskia 
& optionesxin yavientynm v poluprovodnixwh, g. Kiyev, 20-26 
payabrys 1957 « (Mnotocleatris am! Optiaal Phenomena in Sento 
eonfuctors; Transactions of the Firat Conference on Photoelectric 
and Optical Phenomena in Saaloonductora...) Kiyev, 3959. 403 B. 
&,000 sopies printed. 


ASALtional Sponsoring Agenays Akadoalya nauk SS3A, Pregidius. 
Komiasiya po poluprovodnikas, 


Bd. of Publiehing Mouser £. V. Kisina: Tech, Kdot A. A, Matweychuk; ~ 
Resp. Ei.s V. fe. Lashkarav, Acadaaiaian, Ukrainian SSR, Acadeay : 
of Seatencea, 


“PURPOSE: ‘Tria dock 18 intemtod for acientiate In tha field of sent 3 
@oncuctor physics, solid state spectroscopy, and pymigondustor wr) 


Gevices, The colleation will be us-fil to advanded students in 
wniversittes ant institutes of higner tachnical training 
specializing in the phyaics and technical application of seal- 


A. bal lo - 
ier waan, References and discussion follow each articie, 
Sa Me ewe eee t seme ene Sy a SY 


Fnotecleet¥is and Optical Phenomena (Cont. ) 80T/3240 


Bix. A, L. Te Rffeet of Surface Recombination on the Proto- 
conduc ty ef @ Smmiconducter (Theaes) 136 


Dareistroxy. Y. &., ond B,_P, Darewn- adsorption of Light 
ty an Impurity in Crystals of the Germanium Type 138 
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AUTHCR: Iglitsyn, M. I. 


TITLE: Improvement of the phdtoelectric method of measuring the length of 


the displacement by diffusion of nonequilibrium carriers in semi- 
conductors (Theses) 


PERIODICAL: Referativnyy zhurnal, Fizika, no, 4, 1962, 41, abstract 4£355 (V sb, ; 
"Potoelektr, 1 optich. yavleniya v poluprovodnikakh", Kiyev, AN USSR, / 
1959, 148) Z 


an 


. “ 
TEXT: The apparatus described serves for the automatic measurement of the d, 
displacement, Lg, by diffusion of nonequilibrium carriers using constant photo- 
electric response, The di:tance of the collector from the probe and lighting 
intensity are varied at the same time in the process, The time of change of L 
d 
is ~~0.5 min, 


[Abstracter's note: Complete translation] 
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Determination of the Physical Parameters of 8/181/60/002/06/19/050 
Recombination Centers Produced by Copper in B122/B063 
Germanium 


germanium was observed. The authors finally thank Graduate StudentsG. P. 
Proshko and V. F, Titova for their assistance. There are 2 figures and 


10 references: 5 Soviet. 
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The Effect of Linear Dislocations on the 3/181 60/002/007/025/042 
Recombination of Charge Carriers in Germanium With BO0O06 B060 
Hole-type Conductivity 


i! the ourve + » £(1/t) takes the course shown in Fig. 3, 1a 


An activation energy of LED = 0.14 ev was determined from the slope of the 


straight line In(yr"?+?) = f(1/7). This value agrees with the results of 
Ref. 4, but not with those of Ref. 5 (0.22 ev), Finally, the authors thank 
V. K. Biohev for preparing the germaniun samples, and L. A. Batavina for 
assistance in the experiments. There are 3 figures and~6 references; 

3 Seviet, 3 Us, 1 Japanese, and 1 British, 
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AUTHORS: Iglitsyn, M. I,, Kontsevoy, Yu. A., Tamkco, K. 5B, 
TITLE: Calculation of Transtent Processes in an n-=p Jurction 


at Arbitrary Injection Levels 


PERIODICAL: Radiotekhnika i elektronika, 1960, Vol 5, Nr 3, pp 50k-~ 
513 (USSR} 


ABSTRACT: This work was submitted to the III All-Union Cor-ference 
on Semiconductor Theory in L'vev, in April 1959. Refer- 
ence is made to previous investigations by different 
Scientists of transient processes in the n-p junction. 
Figure 1 illustrates the Operating eonditions. As 
Snown in Fig. 1, the voltage remaina constant during 
time T until the concentration of the excess carriers 
drops to zero, then g0es through zero ana approaches 
the voltage of the source. The duration T of the 
transient process can be reiated to the lifetime of 


7 


Card 1/12 the charge carriers in the base zone. this paper is 
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an attempt to study the transient process, 
consideration the variation of lifetime at 
injection levels. A particular tase qi 


is analyzed, The soiution of this ee em 

duration T of the transient pracess ae on 

injection level, i.e., tne direct 

assumption of a constant ratio oe. a 

current. The relation of the tra 

duration and lifetime of minority pean ats 

zone will be investigated also. The durati 

process, T, depends on injection levei, ¢. 

of the Problem. Tne calculation is made for a 

p-n funetion with thick base and nigh electron m 

under the following assumptions: a. Tne concentr 

of recombination centers is low, and lifetime unde 

steady conditions changes with injection level accord- 
Card 2/12 ing to Shockley-Read. 
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Fig. 1. The transient process !n the n-p Junetion with 
Card 3/12 regard to current and voltage. 
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(2) 


Here, cee and ae are the lifetimes of charge carriers | 


at small d infinitely great injection levels, respec- 
tively; Sp/n, = A is injection level, i.e., the ratio 


of excess charge carrier concentration to the equilibrium 
charge. b.- Tne Specific electric mobility of the p-zone - 
1s considerably higher than that of the n~zone. c. An 
injection level range with an infection coeffictent 

vs J,(0)/5 (0) approximately equal to unity, is con- 


Sidered. d. When holes are injected into,the ba area 
electron neutrality is maintained; i.e., n & Op and — 
dn/dt ¥ dp/dt. e. The problem is solved in a one-~ 
dimensional approximation for an infinite conductor 
(W>> 3L). Ina general case the p-n junction can be 
Card 4/12 described by a system of equations: 
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gn bigs. aye 
Gi Ent pa A attr, ote AAV jn (3) * 


or? — epbMy + cypaP —- a div jy, (4) 


in = QD nse + pane, 
Jp *P 4. qi pli, 


7 = p+ ine 


Here n and p sce nonequilibrium concentrations of 
electrons and holes, respectively; ny and P, are elec~ 


tron and hole concentrations at local centers; cy ¢ 


designate probability of their being captured by the 
local centers} Ny, Py are concentrations in the corres~ 


ponding energy zone when the Fermi-level coincides with 
the level of the local center; D> D, represent coeffi- 
Card 5/12 elent of electron and hole dabfasion, respectively; 
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Ins Jp are electron and hole component of the density 
of full current Jj; Ly Hp are electron and hole 


mobility; q is electron charge; E 1s electric field 
potential. Equations (3) to (7) clearly show the 
kinetics of recombination and thermal generation of 
charge carriers. This system of equations reduces to 
one equation in dimensionless variables: 


oy 1+ 24y oy a fly ai, 
00 T+ 1.5Ay art Fyn, TF TSS ON 
x Sonoma. wena () one SU Oi 

2 +1,5hy)? \ax 7,44 
f- 1S eas ode 
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where the following designations are used: 
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Here p(0) is the nonequilibrium hole concentration at 
the boundary of the p-n junction (x = 0) at steady 
state; Ly = V Dy To diriusion length at low injec- 
tion levels. ‘The limiting conditions of this problem 
are written as: 


ay : hy Sob Su 
OM eg qP) Ang ly 2Au! 


¥yng =U. (14 


Tne relation between direct current density and injec- 
tion level can be written as: 


Se i fee all (15) 
(1-i- A) ue (A) } 1 me it) of qryh," ‘. 
: ta (4 Ne 
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The solution of the corresponding stationary equation is 
the initial condition of the problem. 2. Calculation of 
Distribution of Excess Carrier Concentration During Tran- 
sient Process. Calcultion was accomplished by a numeri- 
cal method with a computer. At first, the stationary 
problem j = Jgip Was solved. Two values for Cot To 


(0.1 and 10) were prescribed as well as different A 
values, The results are shown graphically in Fig. 2. 
Along the abscissa the distance from p-n junction 

X = tp 18 plotted, while along the ordinate axis the 
concentration of excess charge carriers y is shown, both 
in dimensionless units. The curves of Fig. 2a are drawn 
at time intervals ‘v4 = t/t, = 0,04, while those of 


‘Fig. 2b are at 6 =,0.08. Tne duration of transient pro- 
cess T is determined by a decrease to zero of excess 
concentration at the p-n junction boundary with the base 


areas i.e., when X = 0. ‘This dependence for Tul Te 


Card 8/12 = 0.1 and 10 respectively, and various f\ values are 
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F , ? ta 0 t ax 

Fig. 2, Changes in the distribution of excess concentra- 
tion in the base area of electron-hole Junction, during 
transient process: (a) ee Ae ae = 0.1; A= 0.5; (b) 

Card 9/12 Teo/T. = 10; A=1. 
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shown in Fig. 3. The influence of T oo/ Fo ratio on 


the duration of the transient process is very considerable, 
as shown in Fig. 4. An analysis of the above numerical 
calculations results in an approximate expression: 


T (A) = Ke(A). (16) 


permitting an experimental determination of lifetime vs 


injection level according to transient characteristics 
of pen junction with a thick base. A. I. Sidorov helped. 
There are 4 figures; 7 references, 3 Soviet, 4 U.S. The 
U.S. references are: C. A, Bittmann, G. Bemski, J. Appl. 
Phys., 28, 12, 1423 8 S. Lax, S. Neustadter, J, 


Appl. Phys., 25, 9, 1148 (1954); M. Byczkowski, J. R. 
Madigan, J. Appl. Phys., 28, 1, 8 (1957); R. H. Rediker, 
D. E. Sawyer, Proc. IRE, 45, 7, 944 (1957). 
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tt Tl a eee CC CCL 
Fig. 3. Excess concentration at p-n junction boundary 
'(X = 0) vs time during transient process ( A is injec- 
tion level at p-n junction boundary during transit time 
of direct current); (a) T/T, = 10; (b) Ty/ To, = 
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Fig. 4. Dependence of excess concentration at p-n junc- 
tion boundary (X = 0) on time at A = 0.5 and various 
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BURAKOVA, O.N., red.; GARNUKHINA, L.A., tekhn. rad. 


[Methods for measuring the parameters of transistor devices] 
Metody izmereniia paranetrov Poluprovodyjkovykh priborey. Pal 
red, M.I.Iglitsyna, Moskva, Oborongiz, 1961. ar 
Translated from "Transistor technology.* RA 16:1) 


1. Bell Telephone Laboratories, Inc. 
(Transistors) 
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«aUTHORS: Iglitsyn, M. I. and Mordkovich, Vv. N. 
pbs ated hak Dea a 
TITLE: -  Bffect of copper on recombination processes in thermally 


treated silicon 
PERIODICAL: Fizika tverdogo tela, Vv. 3, NO. 3, 1961, 979-980 


TEXT: It is well known that the minority-carrier lifetime of silicon is 
largely reduced by high-temperature treatment. A study has now been made 
of the reduction of the lifetime in n-type and p-type silicon specimens, by 
heat treatment at 800°C (30 min) and subsequent rapid cooling (80 deg/min). 
The characteristics of the specimens (size: 15x 4x4 mm) and the results of 
the decrease in lifetime are illustrated in a table. It is assumed that 
dislocations are produced by the impurities during the heat treatment and 
the subsequent rapid cooling. The decrease in lifetime of the minority 
carriers observed in this process is explained as follows: 1) The impuri- 
ties now separated from the dislocations act as recombination centers; 

2) dislocations completely or partly separated from impurities take part in 
the recombination processes. This hypothesis was verified by heating some 
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Effect of copper ..- B102/B205 A 
specimens electrochemically coated with copper to a temperature of 900°C. 
The curves of Fig. 1 show the carrier lifetime as a function of the dura- 
tion of heat treatment, viz., as a function of the amount of copper pene- 

_ trated into the specimens. The dislocations are filled up by diffusive 
introduction of copper. Dislocation lines occupied by copper can be visual- 
ized in infrared light. Dislocations occupied by copper are neutralized, 
viz., they act no longer as recombination centers, which results in an 
increase in lifetim:=. This effect occurs only if the diffusive heating 
takes leas than 1.5 hr. The diffusion of Cu into the volume of $i is much 
slower than the filling up of the dislocations. The Cu atoms introduced in 
this manner act as new recombination centers and, thus, the lifetime ia 
again reduced if the diffusive heating takes more than 1.5 hr. There are 

2 figures, 1 table, and 3 references: 1 Soviet-bloc and 2 non-Soviet-bloc. 
The reference to the English-language publication reads as follows: 

H. Theurer, J. El.-Chem. Soc. 104, 721, 1957. 


SUBMITTED: .September 12, 1960 
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AUTHORS: Kontsevoy, Yue A. end Iglitsyn, M. I. 
on — qa 
TITLE: — Study of the steady photoconductivity and of the surface 


recombination rate in silicon 


PERIODICAL: Fizika twerdogo tela, Ve 3, now 5, 1961, 1465 = 1474 


TEXT: Previous papers (Ref.1; H. B. De Vore, Phys, Rev. 102, 86, 1956) 

have dealt with cases of the surface recombination rate s being the same 

or differing on the two sides of the test plates (Ref.3: V. A. Petrusevich, 
FIT., I, 62, 1959). It had been found in Ref.6 (H. M. Bath, M. Cutler, 

Phys. Chem. Solids, 5, No 3, 171, 1958) that the steady photoconductivity 
(henceforth referred to as SPC) in silicon changed nonlinearly with the 
intensity of exposure. Evidenoe had been offered in Ref.8 (Harten, Phil. 

Res. Repe, 14, 346, 1959) of » decreasing under exposure, especially in 

case of a surface treatment leading to the formation of inversion layers. x 


The authors of the present paper studied SPC with volume and surface ex- 
citation as a function of the strength of exposure or of the injection 
level of the non-equilibrium carriers. New methods of measuring 8 were ob- 
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Study of the... ©: B136/B201 
. ‘ 

tained, furthermore, by .an‘analysis of the theory of SPC. Proceeding from 
the equation for the change of voltage with the Passage of current through 
an exposed rectangular semiconductor Plate, dimensionless quantities and 

the mean concentration § of the non-equilibrium carriers from the solution 
of the diffusion-recombination equation are introduced into the first-men- 
boned equation. A very unwieldy equation is then obtained, which is spe- 


Cy 


t 
on argeed for cases of pure volume ard surface generation of pairs. The meth- 
fe) J 


measuring the "constant photoresponse" ig then derived. The basic 
construction of the experimental arrangement is shown in Fig.1. The light 
- Was modulated with 75-125 oycles and allowed to pass through a 2.53% CuCl, 


solution filter and a Polished 6-mm silicon foil. An organic glass Platelet 
was used for partial reflection into the Ge photodiode. The specimens were 
rotated about their longitudinal axis by 180°, In addition, it was possible 
to measure s at pressures of 1079 mm Hg and in various gas media. s was 
measured by placing the point probe on the side facing the illuminated one, 
and by repeating the measurement after turning about 180°. The values ob~ 
tained for s with silicon (Table 2) fit those obtained by the method of 
extinction of Photoconductivity. The remarkable differaices in the results 
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of the first two methods as compared to the latter (numerical) can be part- 
ly explained by the treatment of the specimens with HF and the measurement 
in humid Ny atmosphere or in vacuo. The dependence of the emf of the photo- 


conductivity . and V on the intensity of modulated light was meas- 


surf 
ured with spécial acouracy by means of bilateral illugination os well as 
by grinding and etching of the surface. In case of a Yow recomhination rate 
and a treatment leading to a band curvature on the surface, one obtains en- 
tirely deviating curves for Veure™? (1) (t-current through semiconductor), 


which is related to the existence of slow states. A carrier exchange takes 
place between the layers near the surface and the slow states, due to which 
the surface’ potential rises, while s drops. A great number of measurements 
shows that a treatment with potassium bichromate leads to an electron ex- 
change, which has a charging of the acceptor levels as a consequence. On a 
treatment with concentrated hydrofluoric acid in the presence of an atmos- 
phere of humid nitrogen, holes are transferred from the valance band to do- 
nor levels. To determine the dependence of s on the intesity of injection 
precisely, function Vyo17f (1) was examined. Vegi grows wore strongly than 
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ae which fact contradiots the theory. There are 4 figures, 3 tables, 


and 12 references: 4 Soviet-bloc and 8 non-Soviet-bloc. The three most re- 
cent references to English-language publications read as follows: Harten, 
Phil. Res, Reps, 14, 346, 1959; T. M. Buck, F. S. McKim, J. Electrochen. 
Soce, 105, now 12, 709, 1958; As He Benny, F. D. Morten, Proc. Phys. Soce, 
72, no. 468, 1007, 1958. 


SUBMITTED: August 29, 1960 (initially) 
December 15, 1960 (after revision) 
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AUTHORS: Iglitsyn, M.I., Pashayev, A.M. 


TITLE: Contactless high-frequency measurements of the ohmio 
' Yoesistance of semiconductors : . 


PERIODICAL: Akademiya nauk Azerbaydzhanskoy -SSR. Izvestiya. Seriya 
fiziko-motematicheskikh 4 tekhnicheskikh nauk, no.3, 
1962, 69-75 : 


TEXT: All the proposed methods for a contactless high-frequency 
measurement of semiconductors are based on the use of Q-meters. 
Since AQ - the difference in the Q values of the tank circuit with. 
out the semiconductor and with it -.is.very small the Q-meter is not 
sensitive enough. An instrument based on the method of impedanoe 
measurements in tank circuits with a differential rending of the ’ 
AQ is described in this paper. The Q of a series resonant: circuit 

to which the investigated Sample is capacitively coupled is moasur ed. 
The operating frequency is chosen according to the following con- 
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The sample is introduced into the holder. The output meter is bal- 
anced and thon switched to a more sensitive range. The sample is 
then withdrawn and the circuit is re-tuned to the frequency Lye 

Q 1s road directly on the output meter, Samples of germanium and 
Silicon carbide were measured. ‘The results showed a good consisten- 
cy over all the frequency range. Further investigations should be \" 
aimed at finding out the possibilities of determining the resistivi- ! 
ty of semiconductors by this method. The personalities ment loned 
ere: Professor G.B. Abdullavev, Shunyayev, I.N. Turkin, 0. Karagioz 
There are 7 figures. mle, pie BON ages gic a) Gee iy = 


’ 
er 
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(¢] oO 
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assumption of a reduction of mobility due to scattering from ionized 2 
impurities. There are 2 figures. i we 
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-\. @TTLE: Measurement of the specific resistivity of silicon by the 
he contactless method at high frequency 


SOURCE: AN AzerbSSR. Izv.. Ser. fiz.ematem. i tekhn. nauk, no. 5, 
1963, 55-58 : 


“POPIC TAGS: specific resistivity, silicon resistivity, semicon- 
ductor, contactless resistivity measurements, solid state physics 


ABSTRACT: Tne present paper desribes an adaptation of the contact~- 
less method of the specific resistivity measurement of silicon 
published earlier by other authors (see P.S. Olshefski, "Senis- 
concuctor product" December 1961). High frequency currents (from 
20 to 25 MC) were produced in the specimens by capacitive coupling. 
The influence of the skin effect on measurements was negligible. 
Phe results are compared with those obtained by the twv-probe 
method. The precision was about t10%. The apparatus permits 
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i measurements of specific resistivity over the range from 2 to 
; 3000 ohm X om. Orig. art. has: 6 figures and 2 tables. 
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4. INDUCTIVE PROPERTIES OF SEMI 
| JUNCTIONS (USSR) MICONDUCTOR ELECTRON-HOLE 


ae oe: 


Iglitsyn, M. I., and V 1 Fistul', IN: Aka 
, a Ae 5 .. : demiya nauk SSSR, Doklady, . 
v. 149, no, 3, 2) Mar 1963, 577-579, $/020/63/149/003/014/028 


Experimental results obtained in the course of a stud conducted ac 

cordi 
to a previously described phase method, of fionequilibrium carrier iifetines 
z strongly doped germanium indicate the presence of induction in thin elec- 
ron-hole junctions, Sample germanium p-n junction diodes with impurity 
_ Concentrations of 4.6 +1029 and 9.5°1029 cm-3 were used, with an n-type 
| inversion layer introduced into the germanium by a melt of lead with 3 to 


<a ete saan cer a. 


a arsenic, The junctions had a considerable area and a capacitance of 
: to 200 pF. Volt—ampere curves of the junctions show a pronounced 
unnel effect, indicating the thinness (of the order of 200 A) of the junction 
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regions, A plot of voltage versus current phase angle, obtained at a fre- 
quency of 2 Mc, shows that the voltage—phase curves of thin junctions have 
no plateau, The phase decreases with increased voltage, attaining negative 
phase values; this is interpreted as evidence of induction, The induction 
values calculated for the samples are at least 1.5 orders less than those of 
the diode armatures, showing the effect to be a property of the junction itself, 


The effect is expected to find many applications, particularly in solid-state 
high-frequency. devices, , [BB] 
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redkometallicheskoy promyshlennosti, 
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"The investigation of the recombination processes in single crystals of 
Si, Ge. ° 
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re submitted for Intl Conf on Physics of Semiconductors, Paris, 19-24 
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QITLE: Effect of dislocations on changes in optical absorption during heat treats | 
iment of silicon ; 


, | SOURCE: Fisika tverdego tela, Ve 6, Ne 3,5 196), 936-938 


id ‘oPIC TAGS: crystal lattice dislocation, optdogl absorption, optical activity, 
dislocation effect : 


; silicon, attempting to explain the role of dislocation in changing the optical 

‘ properties of silicon during heat treatment. In particular, changes in optical 
| absorption were studied for the wave length 9.0 microns during prolonged heat 
‘treatment at 10000 with different dislocation densities. Two series of samples 
were studied (nebype and p-type), with resistivities ranging from 0.8 to 165 ohn 
em and doped with Sb and B respectively. The firet series had a dislocation densi- 


| ABSTRACT: ‘The authors have studied the nature of optically active oxygen in al 


: ity of 10? comm, the second a range in dislocation densities, none exceeding 10 oa", -- 
| ihe effect of dislocations on optical absorption is summarized in Fige lonthe 
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.? Enclosure. The results obtained confirm the view that oxygen dissolved in Si is 


| redistributed during deformation, Joining with Si to form Si0,. Differences in | 
. .j behavior of Si samples having different distribution densities point to a definite 
role of dislocations in the formation of optically active oxygen. The growth 

' of the absorption coefficient (for A = 9.0 pj») in eamples with a dislocation . 
. Idensity of 10° cn"2, at the beginning of heat treatment, may be associated with 

. Secondary settling of oxygen at dislocations ond with the transition of this | 

_' oxygen to the optically active state. In specimens free of dislocations this is | 

j impossible, and heat treatment leads to decay of optically active oxyzen. Any | 

- loptically active oxygen present in dislocation-free 81 18 epparently associated | 

“with other defects, and the bond with those defects appears to be weaker than with ' 

, dislocations. Orig. art. has: 2 figures, 

| 
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PITLE: The lifetime of charge carriers in disequilibrium in single orystals of 
indium antimonide : . : 


SOURCE: Fizika tverdogo tela, v. 6, no. 5, 1964, 1552-1554 


TOPIC TAGS: charge lifetime, temperature dependence, photogalvanometric doternina- 
tion, photoconduotive determination, charge carrier adhesion, Auger recombination < 


ABSTRACT: ‘The temperature dependence of the lifetime of nonequilibrium charge Ser ae 
carriers in InSb was investigated. Naturally alloyed (szone-melting) single orystals 


of both p and n types having a basio carrier conoentration of 7 x 10? - 4.5<x 10"4 
per om? were studied -in the 78-300K temperature renge. Measurements were made by 
. | photogalvenometric (FM) and photoconductive (FC) methods. A 500-watt ten light 
source was modulated at 1100 ops. The magnetio field was 0.205 webers/m e The oma 
-|samples were 14x 4 x 1.5 mm? parallelograms polished and cleansed with CP-4A. 
Comparison was made with theoretical relationships presented by S. Kurniok and R. 
Zitter (J. Appl. Physe, 27, 278, 1956) and by R. Zitter, A. Strauss, and A. Attard (~ 
(Phys. Revs, 115, 226, 1959).. Typical results are shown in Figures 1 and 2 on the 
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: f ACCESSION NR: AP4034947 
| Enclosures. The character of the curves was the same for both measurement methods. | a 


‘For all samples (except a few n-type ones near the liquid nitrogen temperature) 
results differed (+ ro 77 py) due to the adhesion of secondary carriers. At higher | | 


temperatures the difference disappeared, and the lifetime reached a maximum ae of}. 


4x 1071-7 x 1077 seo between 170 and 200K. The results, when analyzed together 

with the general theory of recombination and the previous experimental data, showed 
ithat it was necessary to consider two separate temperature ranges. Below 250K, 

’ [recombinations of local centers predominated. The defining parameters were charge 
:concentration, energy state, and degeneracy multiple. In this study samples con- 
| tained uninvestigated residual contaminants, so that the parameters remained unknowm . 
By assuming that recombinations ocourred at the centers with the same parametere as'|.:. 
those given by R. Laff and H. Fam (Phys. Rov., 121, 53, 1961), calculations were ; 
made to give electron T, and hole. tT), lifetimes. Experimental values and theoret~ |. 


‘deal caloulations differed by a value greater than could be explained by normal 
error. At temperatures above 250K Auger recombinations are most important. Orig. 
art. has: 2 figures. 7 
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Ve TITLE: Uniformity control in germanium single orystals using the single probe 
~, method 3 


a SOURCE: Zavodskaya laboratoriya, Ve 30, no. 2, 1964, 197-201 
“| TOPIC TAGS: resistivity, germanium crystal, electrical contact, differentiating 
“| RO-circuit, semiconductor 


{ 
t 
j 
| 
| 
4 
\ 
J 
ENE | ‘ 
| ABSTRACT: The method and experimental details for automatically recording the | 
" tyesistivity distribution over a bar of germanium crystal have been described, The i 
| method consists of measuring the potential drop V(x) between a probe, moving over 

‘the crystal surface x, and an electrical contact in a differentiating RO-circuit. | 

: The resistivity is determined from the expression ' 


4 | VV esRC- 0 pl 


"where Vv = probe speed, 8 = orystal area, I = current. The speed v is varied 
Cord 1/2 | | 
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within (2-3) x 193 cn/sec, R = 3 kohm, C = 102 pe, registering resistivities 
Plz) of the order 0,1 to 50 ohm. om. The analysis is based on the assumption of 
‘negligible intermediate resistance between probe (pen) and semiconductor, Some 
. of the components in the Circuit include: 4 potentiometer EPP.o9 type h, 

- amplifier N-373-1 and ferroresonance stabilizer type S-0.5. The results show a 
uniform statistical fluctuation in @(x) along a mean Value. Orig. art. has: 3 


| 
| 
! 
| 
figures and 1 table, 
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TITLE: Recombination of non-equilibrium charge carriers in_single crystals, of indiun 
arsenide 1h ag) 


~ 


SOURCE: Fizika tverdogo tela, v. 7, no. 11, 1965, 3433-3435 


PUL ra oe 
TOPIC TAGS: carrier lifetime, radiative recombination, recombination reaction, in- 


dium compound, arsenide, single crystal 


ABSTRACT: The authors study the general laws pertaining to recombination of nen-equi- 
librium charge carriers in indium arsenide for a more precise definition of the re- 
combination mechanisms which dominate in actual specimens of this compound with vari- 
ous concentrations of equilibrium charge carriers and at various temperatures. The 
samples used were naturally alloyed single crystals of n-InAs. Lifetimes were mea~ 
sured for non-equilibrium carriers emitted under white light illumination. A compari- 
son is made between data from photoelectromagnetic measurements, and those frow pho- 
toconductivity measurements. It is found that the lifetimes of electrons and holes 
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practically coincide. Curves are : 
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ture. Analysis shows that the lifetime dis nearl 
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— fi; _Tlasov for furnishing the InAs specimens, Orig. art. has: 2 figures, 1 tuble, 


4 


Ip 
SUB CODE: 20/ SUBM DATE: 07Jun65/ ORIG REF: 002/ 


OTH REF: 001 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051832( 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051832( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 


CIA-RDP86-00513R00051832 


a ee Pe ear 
ana ts 


TSE Sa Ste ee 


IGLITSYN, M.I.; MEYYER, A.A.; KARAGIOZ, 0,V,; LEVINZON, D.I.5 IVANGV, A.V. 


One-probe method for measuring the specific resistance of semicon— 


ductors carrying a~c current. Zav. lab. 31 no.911092~1094 '65. 
(MIRA 18:10) 
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redkometglicheskoy promyshlennosti. 
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TITLE: Determination of nitrogen content in a-SiC by EPR technique /] ) 9 


SOURCE: Zavodskaya laboratoriya, » 31, no. 12, 1965, 1450-145) 


TOPIC TAGS: silicon cevbide, EPR, Hall effect, nitrogen, single crystal ce 


ABSTRACT: An attempt was made to use EPR tech ue for determining nitrogen content™ | ~ 


in single crystals of hexagonal silicon arbide'/(a-Sic). The method is based on de- 
termining the number of paramagnetic centers (nitrogen atoms) in a crystal sample by | 


reference sample (CuS0,4°5H20). Both 
ure with a PE 1301 radiospectrometer 
free charge carriers at room tempera 
Hall and the concentration of non-compen- I] 
the liquid nitrogen temperature (N._) is: | 


EPR 
Vepr = 4,87 Maj’ All the experimental results obtained with silicon carbide samples 


ture as determined from the Hall effact (n 
sated and non-{fonized nitrogen centers at 
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fi 
_/ 
with various nitrogen contents are to the right of the Fepp & 4,87 May tine (see fig. 


1), This indicated that EPR technique gives only the concentration of the non-coupen- 
sated nitrogen centers while the technique based on the Hall effect is indiscrimina- 


Fig. 1. Comparison of the results obtained | 
by the EPR technique and on the basis of 
Hall effect. 
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tive (gives all non-compensated fonized donor centers). The accuracy of the EPR 
technique is better by one-half of an order of magnitude. The EPR technique is recom- 
mended as a rapid method of determining nitrogen content in silicon carbide crystals. 


Orig. art. has: .2 figures, 1 table. : 
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TITLE: Instability in gold-doped n-type germanium upon carrier injection 
pooece Radiotekhnika i elektronika, v. 11, no. 5, 1966, 894-900 


{TOPIC TAGS: germanium semiconductor, semiconductor research 


| 


ABSTRACT: Sb- and Au-doped n=Ge 1x1-mm plates (0.003-mm thick) were 

tested; three lots of specimens had these parameters: 

The deep-lovel specimens 

were tested for: I-V 

characteristics, susceptance 
vs. current characteristic, 

107 Waa <Nsb C3N Au frequency characteristics, 


te 
7A | 
€ | 2,3|Si0] -4,2:108 83” NaucNsp C2Nay and effect of illumination. ee 
Cord 1/2 UDG: 539.293.011.263.2:546.289.__; 
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The electric current instability was recorded. Lots A and C exhibited a complex | 
pattern of instability which could be explained by the fact that the minority-carrior’ 
injection took place in a strong electric field (thousands v/cm), while in B-lot | 
|specimens, the injection occurred in a rather weak (850 v/cm or lower) field. On! 
the strength of the above tests and results reported by M. Kikuchi et al. (J, Phys.| 
Soc. Japan, 1962, 17, 8, 1268) and other sources, the mechanism of the instability 
Phenomena ia conjectured. Orig. art. has: 4 figures and 1 table. 
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TITLE: Instruments for the measurement of the resistivity of strongly doped 
semiconductors ys AW 


SOURCE: AN AzerbSSR. Izvestiya. Seriya fizko-tekhnicheskikh i matematicheskikh nauk, 
no. 1, 1966, 85-89 


TOPIC TAGS: semiconductor conductivity, resistivity, silicon semiconductor, germani 
semiconductor, electric measurement, Q factor 


ABSTRACT: ‘The operation of the described instruments is based on recording the chang 
in Q of a tank circuit when the semiconductor semple is introduced into the field of 
a pickup. The eddy current induced in the sample change the Q of the high-frequency 
pickup, thereby introducing additional loss in the tank circuit. The change in the. 
electric parameters of the pickups, which are fed with hf current, depends at a given 


frequency on the geometric dimensions and conductivity of the sample in the pickup : 
field, and on the relative positions of the pickup and sample, The measurements were 
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made on strongly doped silicon and germanium having resistivities in the range 0.0001 
-~ 10 ohm-cm. Two types of pickup, an inductance with brass core, and a torroidal ins” 
ductance with ferrite core and air gap, were used to cover this resistivity range. - 
The sample position relative to the coil was adjusted and fixed with a micromanipu~ 
lator. The construction of the pickups and the diagrams and characteristics of the 
measuring circuits are given. Methods of confining the hf field to a narrow region 
in space and thus increasing the resolution of the measuring apparatus are described. 
test of the effect of the surface finish on the measuring accuracy showed that some 
grinding or polishing of the sample is necessary for the results to be reproducible, 
but the degree of surface polish is not critical. The same calibration curves can be 
used for both silicon and germanium, in view of the equality of their permeabilities. 
Orig. art. has: 7 figures and 2 tables... {02] 
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TITLE: Lifetime of excess charge carriers in InSb single crystals with Ge and Au ine 
purities 2 


SOURCES Fizika tverdogo tela, v. 8, no. 8, 1966, 2472-2473 


TOPIC TAGS: indiun compound, antimonide, carrier lifetime, recombination 


ABSTRACT: The object of the work was to determine the effect of doping InSb single 
crystals with Ge and Au impurities on the recombination of excess carriers, p-«Type. 
Samples were obtained from the original n-type material (electron concentration 

41014 ca-3) by this doping. The carrier lifetimes T, Wore measured at 77-300 by sta~ 
tionary methods of measurement of the photomagnetic offect (r,_) and photoconduotivity 
(r,,). The lifotime of electrons is inversely proportional to Fhe concentration of tras,|— 
Ae 77°K, in samples doped with Ge, the quantity Tr= Tom Changes by less than an order 

of magnitude as the Ge concentration increases by a factor of 200. This indicates 

that the recombination does not take place on Ge atoms, ‘The lifetime data show that {| __ 
the Ge impurity does not affect the recombination of excess carriors. In the 77-170 K 
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TITLE: Lifetime of minority carriers in germanium doped with mercury 
| SOURCE; Fizika tverdogo tela, v. 8, no. 11, 1966, 3414-3416 


| TOPIC TAGS: germanium semiconductor, minority carrier, electron recombination, Hall |, 
| effect, photomagnetic effect, carrier density, activation energy, carrier lifetime 


| ABSTRACT; Tne authors investigated the recombination of minority carriers in p-type 

| Ge doped with Hg and Sb to provide different degrees. of compensation of the material. 

| Tne mercury concentration ranged from 5 x 1073 to 1.5 x 107 em->, Tne Hall effect 
and the photomagnetic effect were measured in the temperature range from liquid 
nitrogen to room temperature. In measurements of the photoelectromagnetic effect the 
dnjection level was low at all temperatures. The temperature dependence of the car- 
rier density exhibited sections corresponding to the first and second levels of mer- 
cury. The activation energies calculated from these curves agree well with the pub-. 
lished values (0.089 and 0.23 ev from the edge of the valence band). Measurements aa 
the photoelectromagnetic effect in the same samples yielded the temperature depen- 
dences of the iifetimes of the minority carriers. The results show that in samples 
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temperature dependence of the cross geclan-tcz te cn ee ee ee 
pture of electrons 
a Heel dachsbasehi the lifetime at temperatures close to that of Rar ee 
ae not connected with the mercury and may he due to either surface recombi- 
on or recombination with an uncontrolled impurity. ‘The authors thank A. tT; 
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TITLE: Instability of an electron-hole plasma in a semiconductor, due to the non- 
linearity of the volt-ampere characteristics 


SOURCE: Fizika tverdogo tela, v. 8, no. 12, 1966, 3606-3612 


TOPIC TAGS: semiconductor plasma, semiconductor carrier, volt ampere characteristic, 
plasma instability, carrier density, semiconductor conductivity , 


ABSTRACT: The conditions for the occurrence of instability in a solid-stete placma 
are derived theoretically and the conclusions of the theory are checked experimental- 
ly with measurements on p-type germanium single crystals doped with gold and ant imony- 
The tests consisted of determining the volt-ampere characteristics and plots of the 
hole density and hole-capture cross section against the field. The results show that 
in a crystal in which the electron and hole components of the conductivity are non- 
linear (as a result, for example, of the dependence of the recombination cross sec- 
tion on the electric field) ‘oscillations of the conductivity occur. This type of in- 
stability has a resonant character. The theoretical calculations yield formulas for 
the oscillation frequency and for the critical field. The experimentally measured 
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period of the oscillations and of the critical field for a germanium crystal doped 
with gold agreed with the calculated values. The electronic component of the con- 
ductivity in such a crystal is shown to have a negative differential resistance. The 
instability is connected with nonlinearity of the volt-ampere characteristics, and 

.| has a resonant character. ‘The authors thank A. Ya. Shul'man, 0. V. Konstantinov, 
Vv. I. Perel', and D. G. Andrianov for a discussion of the results. Orig. art. has: 
3 figures and 15, formlas. : 
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